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im^^ 1 ] 

- 6 (Z)^^■r^lX)^^cfa«0^^^^II^Mt5? H-^^^a. 



1 



miiE#^ 11-3064156 



#^ 11—15 1 5U2 



im^m 9 ] 
m^m. 11] 
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[0 0 0 1] 

[0 0 0 2] 
[0 0 0 3] 

"f-mmmmo^m^mt vrompsizm^ti. ^y/^^nomm^mt vxim 

[0 0 0 4] 

ztitx. Mmm^y7'i^^^^^<7)mm{tK.mbx0'<<Dm^i>^^ji^nx^ 
fc^'t, xifu> (A. s. spirin) e>(i, '<^^^<o:^mxmmi^t^Mm^^ 

^/N'^'jS-^^^fC, ^^S«T'^-2>r^ y^i:, ATP. G 

T p ^m^^j^miiifi-Lxm^mmiz^m-t^ ztiz^^x (mm^Mmj^^i >a- 
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11 — 1515 9^ 



■^^jRM&M^b^ (Spirin, A. S. et al. (1988), Sc 
i e n c e , 2 4 2 , 1162-1164) „ 
[0 0 0 5] 

mw.^^tiRmw.t mmf^ s « v ^ s jiLm^Mmm ^y^^ ^u^. cat 
Mv^m-t^:r.tiz^^Lx\f^^ (7K;fie>. f$2 imB^^^^^^^. wid 

6) (Kigawa, T. et al. (1 9 9 9), FEES L e t t . 4_ 
4 2 , 15-19) „ 
[0 0 0 6] 

x.e>tv-5) iii^^ic. AMP^GMP%®f^®m#iS.r;u>m-^tfny 

[0 0 0 7] 

^fl|JCjSf?^MS:@^'ffcL7^:;!j^A^nv (S p i r i n, A. e t a 

1. (1993), Met h. in E n z ymo 1. . 2 17 , 12 3-14 
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[0 0 0 8] 

±m(D^oiz. m^?>mmm. m^mm^izjz^r^jm'p at p. gtp^ 
mMJ:otj:Mmi)m^nx\,^^>zt^^mvr:Lo trjit>^. (i) Ki^mmtp 

mm^ i: & s m R N A \ii^^%-^-ih y , :R^f^®SJc5Tii#tgiS?g^Ei- s y ;K 5? 
<STb. x:^;;i/^-M0^«&:fJBS:3(5"r. (3) S«f^?RttiRlS?lK^*CD 1 0 # 

[0 0 0 9] 
[0 0 10] 

mmi}^^^jt^mmm^y^^^m^m^mzi5\f^x. 'pi^< t^^^BLm<^mmt 

[0 0 11] 
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[0 0 12] 
[0 0 13] 
[0 0 14] 

o 

[0 0 15] 
[0 0 16] 

. Bii^^Am(D:^mizj:^x. mmm^y/^^M^mum-^^vmmm^y^i^M 

^mmmMf^m^t.LXmm-^tl^ (Johnston, F. B. et al. 

(1957), Nature, 1 7 9 , 1 6 0-1 6 1) f}K J: U 0t. b < li, 
i a ^ > A° ^ g-^^S^S ® |®«{C W-^-t S « 1^ $ 41 T V N ^ - i: ^ S o 

[0 0 17] 

^m^t^ ztiLit. mnmiM ^Mfj^^^-t^xituwt -5 g a ^ > a ^ w<d^ 
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[0 0 18] 

^fJ*^-S h U-5^> (Massiah, A. J. and Hartely, M. 
R. (1995),Planta, 1 9 7 , 6 3 3 -6 4 0) , — .tli 
tu6i'>t"7^^>S:#<-^t/:5^>>^^^'K (B r umme r, J., Thole, 
H. and Kloppstech, K. (1994), Eur. J. Bio 
ch em. , 2 1 9 , 4 2 5-4 3 3), Uj}<5?^ l/T — if (Mat sushi 
ta, S. ,Mein. Res. Inst. Food Sci. Kyoto Un 

iv. , No. 19. i~) ^-efe-s. 

[0019] 

m) ^yn^nco-m-. t^t^fti. hV^y. U/if^J l^r-if^S: 

[0 0 2 0] 

mz^^^yi-y^<DM-mm^m^m\^xmmms&^mim-t^ztX':&^. *>r>r> 

Vyt^i/:r.^Uy'mmi^X^^> -fVyPiBrij). hyh>(Trito 
n) , J—'tV V (Nonidet) NP-40, V ^ -y (Tween) miS^ 
Ma^StlSc ^*^T'=fo, J—'rvV (Nonidet) N P - 4 0 >?)^«jg-e^€> 

[0 0 2 1 ] 
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[0 0 2 2] 

S4X, S^, ®e^©:&^M^tiE r i c k s o n^(D:^m (E r i c k s o n, 
A. H. et al. (1996), Meth. in Enzymol., 
9 6 , 3 8-5 0) tCi:oTMlSlC#^-^e>tl'5o Mf&lC|glLTtt, ^^®:S'^JC 

nij^x^^o ^tc. Km^mit. mmmRNAmizj^\^xmmum^mm-t?>. 

[0 0 2 3] 

(#il^cD3iiiii^iD) 

R N A mmt. LXmm U m R N A CD^M?S1£ *^<gT«fnI 5:^-rtu#JCiiljD 
^iDUT=fe<tV^„ ^in*ti, M)f4mRNA40 1 Oi><Dl*>^IM*g^T'feSc 

tb^o ^fe, mo^W:m\z'D\^xhmmx-^^). &.y(oumxmzu^-^t\>x\^ti^ 

< T % |^^(Z)Sl»T' ^ o 
[0 0 2 4] 

, Mf^i: vxmiMLt=.:3^%)v^-'n^^mm^'&Lii'^^rm.\pi^^-^mmzm;\-t 
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mm. ^^t'^mtmm(Dmm^m-r^mmtmmKnL:^->;h^-m&^mmtLx 
mMx^^o ^(DmiaA- mia:^mits -^^a&v-jjj-icL/T. m^^m^im 

[0 0 2 5] 

m R N A © mumm ^ x ;i/ ^ - n^^mmcomMmmt. wi^i^n^x^j: 

[0 0 2 6] 

^-thxit. ^mr^/m. at p. GTPtjttfi>'mmmzxitmmmicmiM 

[0 0 2 7] 
[0 0 2 8] 

mnRxsyxit:ii^ji^-mi)^^mt^ t^m<Jim. Axj^yxitm^^m 
s:#m-r-&x^i:bTtt, ^fi^^coRj^s^mi^^mmmxitmrnmiz. MifLTv^ 

m^m^i,mm^m^mmmxitmmmizMmxit^mi^x\>^<o 

[0 0 2 9] 
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[0 0 3 0] 

( g mmmmmm ^ > ^ n^^mu) 

[0 0 3 1] 

[0 0 3 2] 

* mmm^<Dmm^m^mmmx\mmmizMmx\t^mvx\f^ <:&mt. 
zr^0^mmw^m^\ mm^m<DMmxit^m<Dmm^m^it. o. i-im 

[0 0 3 3] 

^BLi^^m^K. mm(Dmmmiz. m^it6^m--i ^mrMmm^n^'^x. m 

[0 0 3 4] 
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[0 0 3 5] 
[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

:^-hv yt^mmit. -miz^m^^i^x^k^&^mmi tztuzmm-^mizm 
m-^ti^mmz^^^. ^mmimzitmm^msifmm^txmt^-^n^o s 
e>ic#L < i±, x:^;i/^-^^<D^A#®r'^sAP 5 tLmm^Wiso^mm i 

X&^^mW 1 P3(Dm^lz^-t 8 i:^^lco^:^^SffiP9 :S:tJf/'X«9 a 
^^-D^^l 0. ;at>'-^^^ifeK0D#A#IST'^SAPl 1 i:^#^?g[3(D-^^ 

« 1 i^ommz^t ^mmmcDmm^m-tsmi^ i 2 ^s^e^jfe^gf^i: hxmw 
t-So HiS^-j^^iibT. ®l:s:tK2^c^i■^s^fA^R1l^#:T'fe-^>:*- hu y i;? 

[0 0 3 9] 
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[0 0 4 0] 

ffiP9 atmAmzO alt. ?gffi4 ^ |^g|$^^C^L;^)^o?g® 4 J: »; ^^iC-feg 

mP9 a i:^C[)^AaJ2 0 a $:ES^-r<5*\ feS V^tt^?^^^cmP 9 ai:^<D# 

M3tfi®f^l»ji|ife»^0f^m%mP9 ai:^C0^IA^2 0 aS::^bTe^Sfffi-r^ 

mz 0$:#iDLJ&V>T'^?^bfc=fe®$rdgflii-S3i:%T'^«>o ^ ^K^<om^. 
EI^LTV^^V^:^)\ fflP9 a O^A^P 2 0 a tAOSCDmxmi Q tiJ^mM'^m 

:r.(Dmmm> AP8®^A^i9tt, mp9«!i©5ga$s:M^icg^^-&-rs mpg 

a®^A^2 0 a fCg^^Bftg^fe J: e> ^C^?^L/T=bav^„ 
[0 0 4 1] 

misixmmm^m-t^mi^i 2», api i^mAmi s t-i^mm^nx^^x 

SnSo 2(Z)AP 1 1 tco;&*^-5^fBli:tt3^cDi^Sld:, <pt^< H^mm^ 

ms^izmm^n^^oiz^Bimimz^mm-fxmu^ti. ^f>:&< 

o 

[0 0 4 2] 
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[0 0 4 3] 

1^ A ^ -fr -5 3 i: { C J: o T g ?t ^ 4x <5 c 
[0 0 4 4] 

AP5, ffip9, APiitt, 't<Dm,m^.iz^\f^x^mitwm-t^^WLf}mA 

Tv^-5zii:*w* L/V^„ z:©^-^, ap i i *^b<z)^«®ji}!ni^intt, ^mmm 

^C<^:»;ffoT%<l:V^. ^fe. ffiP9 a2fctJJ#ASP2 0 a M®4 J:»;±^T'fe 
[0 0 4 5] 

T'^oT%i:V^. ^MSrcD^-a-^, -^^ffil, lCD^aS2, API 1©S|A 
gpi 3, AP5©3IA^1 7. ffiP6®^ASPl 8, APSCD^A^l 9, ffiP 
9©SAgP2 0, ^#:12 (^A^P 1 3 LT =b J: V^) $:M^tCMSL 

[0 0 4 6] 

[0 0 4 7] 

[IligM] 

x(j^^wmum.^n^—^^^tA-ir^^^(Dx^^). i^m^oymmtyuo^^n 

[0 0 4 8] 
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1 ] 

n s t o n P>®:^^fe ( J o h n s t o n, F. B. et al. (1 9 5 7), 
Nature, 1 7 9 . 1 6 0- 1 6 1) L/TM V^fcc t.i'. nl^^m^ 

1-^\^\Z 10 0 gO^^^-^^JW (F r i t s c h^fci^R otor Speed 
Mill pulverisette 14 M) tC^,i0 mmB. 8 , 0 0 0 
r vm-^m^^UmzWMX^tc. rtl^#;S6, 0 0 0 r pmT'?g#b, H-effi 
K^®^^ (>l »y $/a.-9--f >C0. 7 1mm~l. 00 mm) raig-ffc]^^ 
n^^-9->?gM (M^b^^ : i^^'n/\:¥-tJ->= 2. 5 : i) S:Mv>fc# 

[0 0 4 9] 

. 7 1 mm~ 0 . 8 5 mm) , ( 0 . 8 5 mm'-' 1 mm) , W& ( 0 . 8 5 

mm~l mmT'A^o^a) (DZM^lZ^mV. ;^^lC@tC J:^:9'S!I2:tf ofco 

??^SPL.^*^e)?^^W* (DDW) -^m^V. #-r:t>ttl1l®?SffimT'feSNP- 

4 000. 5%^?KJc^^u, M'^t^m^m^m^'^r. miWmti^Bmht^<fj^^ 
^^xz2j^^m^%:t*). 'tti^if^m^yi<i (DDW) X'^m^m^v. nj^^m 

[0 0 5 0] 

i3A^ffi0E^ttmi^CDMS?tt^^S (E r i c k s o n. A. H. e t al. ( 
1996), Meth. in Enzymol., 9 6 , 3 8- 5 0) IZ^ 
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^X-nWb. mtcni^l gmtci^J. l ml®P a t t e r s o ne>(Z);^^$:-gP 
^^L/l^ttffi^M ( 8 OmM HEPES-KOH pH7. 8, 2 0 0 mM 
2mM m^'^^^iy'^J^. 4 mM ig'fb^lj;!/^/'^ A> 8 mM 
P^yi-^U^ h-JV. ^0. 6mM LMT^ OSM, #1 /tM(Z)^>A° 

[0 0 5 1] 

3 0, OOOXg, 1 5^m(Omji>lZ^^xm^tl^±m^B:^mii!,<^tLX 
miRL/, abe)36^D«)^?8[ (4 0 mM HEPES-KOH pH7. 8, 100 
mM mMiJV^M.. 5mM B^'^ ^ ^ iy t7 4 mM h-JV 
) -e¥^^l:LTfeV^:^-fe >'TT^'V ^:^G- 2 5;fj^A (Coarse) 1?^;!/^ 
jg^^foifeo S^I^FCDtlSS:. 1 7 0~2 5 OA 2 6 0 nm (A 2 6 0/A 2 8 0 

= 1.5) izmrnvtco 

[0 0 5 2] 

[##M2] 

&<D2 0~6 0%-^*^. Erickson &©:3^^lcmDfcJSAT®J^4>M^T'^ 
3 0mM HEPES-KOH pH7. 6, 9 5 mM BmiJ V ^ M.. 2 
. 6 5mM mM'^^'^^ty^yJ^. 2. 8 5mM S^'f^^T^^ h 0. 5 m 
g/ml l/T^>=^:^-iz^ 1. 2 mM ATP. 0. 2 5 mM GTP 
, 16mM ^ Uy^yVym. O. 3 8 0mM 7.^)1^ t^y^ 2omM<D 
LMr^jmi^O. 3mM) , 0. 05% N P - 4 0 ^^mir:S> ZtlZ^ V 
mmLtco Z.<DB.f^miZ. mzm^Lr:L:^m (En do, Y. et al. (1 
992) , J. Biotech. , 2 5 , 2 2 1 -23 0) T'iligLit C A P# 
^ 0!) ti K D MMM7i,BM (dihydrofolate reductase 
) K-r-SmRNA ( 8 0 itt g/m 1 SJt5^4) iimtULfco 

[0 0 5 3] 

immmi] 
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T i cK s o n^(D:^mizmCt:iar(Dm^m^'V:&^. 1, OOOunits 
/ml i;7j<5? ^ l^T-iflSW^ (RN a s i n) , 3 0 mM HEPES-K 
OH pH7. 6, 9 5mM mWlilV^J^. 2. 6 5 mM mWl-^^^i/"^^ 
, 2. 8 5mM S^5^;*->?>l/>f h--;K 0. 5mg/ml i7 uyf-y^-f—^ 
. 1. 2mM T5='>'S/>-^-U>^ (ATP) , 0. 2 5 mM ^7 J t/ 
y-^-VZ/^ (GTP) . 16mM l/T^ > U 0. 3 8 0 mM 

2omm<Di.mr^jmi^o. smM), o. 05% np- 

4 OODftS, gEtC^^bfc:^^ (Endo, Y. et al. (1992), J. 
Biotech. , 2 5 , 22 1-23 0) LfeC A P##(Z) t: KnU 

^i^TcS^ (dihydro folate reductase) $:i3 — 
mRNA (8 0 A g/ml^JcS^g) Sr-^tfo 
[0 0 5 4] 

^fd^mm^. 't(D2 0m^*(^mm^m (2 OmM HEPES-KOH p 
H7. 6. 9 SmM BM:^ V ^ J^. 2. 6 5 mM BWi^^^i^'^^. 4 mM 
i;^:r;^lx>r h-;K 1. 2mM ATP, 0. 2 SmM GTP. 1 6 mM 

^ uyf-yvym. 0. 3 8 0mM y(.^/i^i^y. 2 omM<Dhmr^ JWt 

(#0. SmM). 0, 0 0 5% T t^iti- h V ^ M.. 0. 0 5% NP-4 0 
, E-6 4, PMSF#lmM) C^f-T S^^f^^MV^T, 2 3 liS^T'jRlSS 

[0 0 5 5] 

Rl^mfhl 2^mmz. l m l CD^^S^iSfctl 2 O yt* g<DC AP#^©i>'t: 
KnU^M^c^^^rn- F-T-SmRN A i:, 1 m 1 0D;5/:S^»^^ y 2 0 0 itt g 
l/T5^>=^r-^--^i: Sriiin^iD, Xtt 1 m 1 ©Mii&^S^Jt U 2 0 /t gCDC 
AP#^<D^:^~h: \^ummM7i,mm^:2~ K-r<5 mRNA(^^S:ii»An, 
l±lml(3DMJC5^*^fe»J 2 0 0 g<D^ ^T^>^:^-if(^)^^$:Ji^l^^i^b7^: 
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MV^T^<D^^A> K5SMi:^^iai:®Jt*^e>*^fc (E n d o, Y. et a 
1. (1992), J. Biotech. , 2 5 . 221-230. Endo 

, Y. et al. (1975), Biochim. Biophys. Acta 

, 3 8 3 , 3 0 5 - 3 1 5) „ 
[0 0 5 6] 

^y^i—^(Dmtamia (o-o) icjioT^^MiS^Hstfe^atrici^^-t^z 
tf)^iDf)^^o v^-rn*^-^©*^®^ii;D» (A-A) (v-v) -vit. mta^M 

b^&vN (□-□) nmmiz^maf^^jtLt^o -r^jfct., _tiB-ea^L;t«rm (m 

[0 0 5 7] 

[||]SgM 2 ] 

m^^m<Dmm^^miz^^^j^mwmm(Dm^iz^^^^(Dmm^t 

. ^m^<D^mtmmmiiimmti^. ^f^mi&^z4mmjSLZf4 5^mizmm 
^m^^^hx. 6 o^fs^>A^^#^$:tfofeo itm^mthx. mm^m 

Sa^y 2 0 g0CAP'f!f$<Z)S?t FD^^jiTC^^Srn- K-r-SmRN Ai: 
. 1 ml ®jKJ^:^ft^fe»J 2 0 0 /tt g®i^ l^T5^>=^:^-"^i:S:jiiD^inL7^. 

^ > A" ^ itmmm nzmmi^rc:^miz^^xmmvr:^o 

[0 0 5 8] 

04tc^'r<ke>tc, s«f^?K5^^^L. (A-A) xit2 4mmt.xmi,mmi^ 
iz^mf)mn-t^^(D(D. s omr^mmx^fi^T&miimti^izi&r't^o vti^i^. 
2 4mrm (^m) izmm^m^^mt^ztnz^^) (o-o) . ^>a^^^ 
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[0 0 5 9] 
[^JgM 3 ] 

vNT^>/N°^K-&^^ 6 o^raffoyco jR/^;:g§*&i 2wmmz^ wi^KAmm^ 

^C'^#LT^v^^ 1 mi^jS^i^;^*; 2 0 g ® c A pfif^cDe;^ Kni^ms 

7t;^^^=3~K-rSmRNA;S.t)fl m 1 U 2 0 0 ^c* g®^ l/T^> 

l^?)^MT'^^ff^^*>e>f^m$-a:feo (O. 5 mi) izMLXlu. 

n-k^'^iy-zr)V'-m^vtz. (05 (A) ), it^nmnvx. caf^^<dp 

^^^rjiin^illL/, ±fB|WI«l©;^^-e^>7N°^^m$:fTo7£: (05 (B) ) o 

^m-m^Ltz (05 (A):fei/-»„ ^m^y^-^i/mmitmmmnzmmh 
r^:&mxm&hr:L (05 (o ) c 

[0 0 6 0] 
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m^(Dmmi^m(Di^m^m (o-o) tiz^^x. mmm^^^j-^^M^^ij^^m 

fee 

[0 0 6 1 ] 

[@i] 

[0 3] 

mRN A;s:t>'^ \yr^y^'r--^<Dmijmmz^^^yn^n(D^m.n^(Dm 
:^:^--e(Z)^5J^$:jiin^in. □-□iiiiin^iDii:-r> ^m^mMmtm^^-to 

[04] 
[05] 

^mi\^mn.\z^^^y;-^^^<D^i^nmo)m.w^^\^rz.mxth^o 

0-0«CAP#^(Z)i;t: KnU^agTrSS^^rn- K"tSmRNAi:^ IxT^ 
y^±-Mkm.mM. A-AtimRN AI:aiiin^;&DL;^*^o:t=fo<^)$:^L/, S 
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I ^mm 
2 

3 mm^m 

7 

9 mm^mmmfS(DMmmn 

9 a ^^^?«#mM0D^^^mp 

1 0 iiSl^ 

I I mRN Ajsi,xj^/xit:j^^;v^'-n^mmmmmm<Dmxm 

1 3 #AP 1 1 ®#Ag|$ 
1 4 

1 5 m^SP 

16 ^V:^'r-C V ^ — 

1 7 ^^AP 5®#Ag|S 

1 8 -^mmiHm p e (Drnxm 

1 9 -^mif p^^AP 8 (Dmxm 

2 0 ^S|Sf^aiP9 0#A^ 

2 0a ^gP^ffiP9 a®#Ag|S 
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